The issue of climate change is one of the global challenges and great concerns to humanity.
Introduction
people of that area in terms of drinking water, irrigation, fishing, cleaning, washing, bathing and extraction of sand and stones etc. Thus, the study was focused on the impact of climate change and adaptation of people living along the bank of Tinau River. Rice-wheat is common crops followed with legumes in crop rotation. However in recent years, vegetables and banana fruit crops, sunflower, fish farming, organic vegetable farming, cereal seed production have also been added in agricultural system. Tinau and Rohini are two rivers provide basis of livelihood and water resource for surface irrigation.
Rupandehi district lies in
However, only 8% land of the district is irrigated through surface irrigation (DADO, 2012).
In fact, large area of lands is irrigated through ground water sources. Tinau River which is largest river of Rupandehi passes through Paschim Amawa and Tikuligadh VDC.
Materials and Methods
The research was carried out during the period of January-April, 2014, on the bank of Tinau River especially in the areas of Paschim Amawa and Tikuligadh Village Development Committee (VDC), Rupandehi District, Western Development Region of Nepal (Fig.1 ).
Semi-structured questionnaire was prepared for field survey. Tikuligadh VDC) were taken for this study. Households were chosen mostly which were located on the bank of Tinau River from the different cross-sections of the communities so as to ensure the representative opinions of the study area. Interview, observation, informal discussions were the tools and techniques used for data collection in the field. The interviews were taken with the respondents having age above 35 years. Data were analyzed by both qualitatively and quantitatively. The qualitative data collected were analyzed by organizing them thematically and perusing the original descriptions of the field notes and developing generalizations. The result was logically interpreted along with simple tables, charts, and graphs using SPSS-15. 
Results and Discussion
Socio-economic characteristics of the respondents
Gender
During survey, it was found that females were dominated by males in both VDCs. In Paschim Amawa VDC, 80% of the total respondents were males. Similarly, 56% of the total respondents were male in Tikuligadh VDC. It might be due to giving more preference to male even in presence of both male and female. Only in case where male members were absent during interview period, household as female member involved in interview.
Age structure, caste and ethnicity
Although the survey was targeted to the household heads who were supposed to be adults and elderly, the adults (35-55 years) and elder (>55 years) share 66% and 34% respectively in Amawa VDC. Similarly, adults (35-55 years) and elder (>55 years) share 52% and 48% respectively in Tikuligadh VDC. Six percent of the respondents were Tharu, 32% Madeshi and 62% Pahadi in Amawa VDC. In the same way 26% of the respondents were Tharu, 6% Madeshi and 58% Pahadi in Tikuligadh VDC (Table 1) . (Table 2 ). However, we observed overall dominance of Pahadi community in both VDCs. The literacy rate was very low in both the study area. The literacy rate of Pahadi was found to be more than other ethnic group (Table 3 ). This implies that large numbers of farmers cannot easily go through reading materials published by agriculture extension office. 
Family Size
Most of the household of the study area had medium (6-10) household member. In Amawa 38% had less (up to 5), 46% had medium (6-10) and 16% had more (more than 10) family members. Similarly, in Tikuligadh 42% had less (up to 5), 48% had medium (6-10) and 10% had high (more than 10) family member.
Occupation
Most of the farmers reported that they were engaged in agriculture. Beside this, respondents of the study area were also involved in jobs/service, trade/business, foreign jobs, labor/daily wages (Table 4) . From agriculture to other occupation was probably due to the lack of irrigation, less yielding from agriculture, extra earnings from business, etc. 
Food sufficiency
Most of the farmers have engaged in services and small enterprise (such as mills, shop) which shows their multiple livelihood strategies. As agriculture is not the sole source or their livelihood, markets play a vital role for their food security. The food produced from agriculture production was not completely sufficient. In Amawa 19% of the responded had less than 3 month food sufficiency, 11% of the respondents had 3-6 months, 21% of the respondent had 6-9 months ,17% of the respondents had 9-12 months and 32% of the respondents had more than 12 month food sufficiency.
Similarly in Tikuligadh 4% of the responded had less than 3 month food sufficiency, 4% of the respondent had 6-9 months , 25% of the respondents had 9-12 months and 67% of the respondents had more than 12 month food sufficiency.
Climate Change Issue in the Study Area

Understanding of People on Climate Change
Perception or understanding of people about ongoing climate change in the surrounding area is discussed under this section. For this, understanding of people regarding change in climate factors, water resources and biodiversity were selected for analysis.
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Understanding of Change in Climatic Factors
Most of the respondents have perceived differences in rainfall pattern, occurrence of drought, and change in temperature, dew and fog formation. Regarding precipitation pattern, respondents revealed that the time of rainfall, amount and intensity of rainfall have changed.
Analysis of 30 years climate data showed the evidence of climate change in the study area.
Monsoon precipitation anomaly generated from 30 years monthly rainfall data from the nearest meteorological station (Bhairahawa airport) highlighted the decreasing trend of precipitation in the area. The highest rainfall records in 1981, 1984, 1989 and 1998 
Irrigation Facility in the Study Area
The available irrigation facility in the study area is presented in the table (Table 5) . 
People's Perception on Precipitation Pattern
During survey, different respondents of the study area reported about the rainfall differently. Some people claimed that the rainfall has increased; some claimed it has decreased and some were unknown about it (Figure 3 ). According to respondents, recent rainfall occurs with high intensity for the short duration.
There were variations on the response of local people for the temporal aspect of changes in precipitation. In Amawa VDC they perceived the change since 6-7 year, whereas it was 10-12 years in Tikuligadh VDC. In Amawa VDC, 6% of the respondents reported that the amount and intensity of rainfall increased during past decade, 94% reported that it was decreased.
Similarly in Tikuligadh VDC 22% of the respondent reported that the amount and intensity of rain increased, 64% respondents reported that it was decreased and 14% reported that they have no any idea about change in amount of rain (Fig. 4) .
Most of the local people agreed that there have been changes in the winter precipitation events. In Amawa VDC 98% of the respondents perceived that the rainfall pattern in winter has decreased. However, respondents from Tikuligadh VDC has some different perception because 48% of them answered thatthe rainfall has decreased, 24 % of the respondents perceived increased rainfall and remaining 28% of the respondents didn"t know about change ( Figure 5 ). 
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Drought
Almost all the respondents agreed that drought pattern has changed in recent years and they have been facing long drought periods. In Amawa VDC 98% of the respondents perceived that the drought pattern has increased, 2% said that they didn"t know about change in drought pattern. Similarly in Tikuligadh VDC 88% responded that the drought pattern had increased, 12% claimed that it has decreased (Fig. 6 ). Locals said that they have been facing long drought period for some years. In the past drought used to be at most two months long after which they used to get rain. However, in the past decades there was no winter rainfall from October 2008 to April 2009.
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Temperature (summer hotness and winter coldness)
All the respondents with the single voice said that temperature has changed. The temperature in the summer season has gone up and winter has become warm. This shows that temperature has increased in recent years. In Amawa VDC, 96% of the respondents claimed that there was increase in summer hotness and 84% claimed that it was decreased in winter coldness. Similarly, in Tikuligadh VDC, 96% of the respondents reported that there was an increase in summer hotness and (Figure 7 and 8 Furthermore, they added that temperature has increased and mosquitoes had emerged as a problem in the study area. And it also supports local people"s views with the temperature increased by 0.8 O C from the beginning for the last 25 years compared to the average temperature during the last five years.
Other climatic factors
While asking in other climatic factors, most of the respondents agreed that storm, flood, hail storm, fog formation have changed. According to them, storm, fog formation, dew formation, hailstorm were not observed there (In the past decades) but now they have been observing it. Such incidents of hailstorm is damaging agriculture crops in recent years (Baral
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Understanding of climate change in water resources
The results of the survey showed that almost all the respondents have noticed decrease in water resources in recent years. According to the respondents, they could observe were familiar with the concepts and remaining said they have not got any idea on climate change. People"s perception on climate change is presented in table (Table 6 ). Those who were familiar with climate change got knowledge about it from mass media (i.e. radio, television, newspapers and magazines). According to them, causes of climate change in the study area were due to increase in population, deforestation, extraction of river bed materials, use of chemical fertilizer etc. Although 48% from Amawa VDC and 28% from Tikuligadh VDC reported that they had not heard or learnt of climate change, they understood that their local climate was changing in one or the other way. Climate change is proportionate to the literacy of the respondents. Positive (yes) response is an example of knowledge on climate change. It means if literacy rate increases then perception will also increase and vice-versa.
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Impacts of climate change
Climate change is a burning issue in the study area. Locals have perceived changes in their surroundings. Most importantly the impacts have been seen in agriculture, water resource, health and biodiversity. Impacts on various fields have been discussed in subsequent paragraphs.
Agriculture
The main agriculture production of the study area is presented in table (Table 7) .
Locals have noticed decrease in agricultural production in recent year in comparison to the last 25 years. In Amawa VDC, 72% of the respondents reported that the agriculture production has reduced. Among them, 59% reported that crop production has gone down slightly and 13%claimed that it has reduced highly. in Amawa VDC, in case of summer crop (rice, maize, pulses etc), 60% claimed that summer production has slightly decreased, 11%
claimed highly decreased, 6% reported same as before and 23% claimed increase. Whereas as in case of winter crop (wheat, barley, vegetables, pulses etc), 62% claimed that the winter production has slightly decreased, 8% claimed highly decrease, 15% reported same as before, and 15% claimed increased in the same VDC. be more affected by such pollution. The study showed that the effect of pollution caused various diseases on human health especially to those who are living on the banks and flood plains of the Tinau River. In many households there were patients of eye irritation, skin disease, throat pain or respiratory infections. In the past there were no toilets and open defecation was practiced. However, now-a -days all the houses have toilets which help to make its environment clean and protect them from various illnesses.
Baral et al. (2010)
stated that diarrhoea is observed as major health problem, and its causes have increased in current years. Thirty seven percent (37%) respondents said that frequency of cold due to the high fluctuation in weather was seen as major problem, while 18%
said that people have suffered from the fever but the reason was unknown. Some (5%) mentioned that they didn"t find any change.
Biodiversity
Most of the respondents have perceived that wildlife population has decreased. In
Amawa VDC 68% reported that wildlife population has decreased, 30% claimed that wildlife population has not changed and 2% shared that wildlife population has slightly gone up.
Similarly, in Tikuligadh VDC 62% of the respondents claimed decreased in wildlife population, 22% reported highly increased, 14% shared same as before and 2% reported slightly increased in wildlife population. According to the locals, with the change in climate, drought increased, temperature raised and decreased water resources. With increase in such incidents, the habitat for the wildlife population decreased along with decrease in population.
Local people noticed different types of invasive weeds in the agriculture field like Gandhe (Ageratum spp.) plants with bluish flower have found in abundance and covered all the area but before 25 years they were observed rarely. The main reason for their adaptation might be an increase in temperature in recent years.
Human assets
Weather related disasters like drought; floods mostly destroyed human property like house and agriculture land in recent years. In Amawa VDC, 60% respondents agreed that intensity of damage in physical asset was same as before, 29% claimed slightly increased, 9%
reported decreased, 2% shared highly increased. Similarly, in Tikuligadh VDC, 70% of the respondents claimed that intensity of damage in physical asset was decreased, 16%reported highly increased and 17% shared same as before. 
Conclusion
Climate change has affected on livelihood of the people living along the bank of Tinau River. But people in that locality were less aware. In the study area, drought, flood, along with hailstorms and storms were the main weather related disasters realized by the people. And such disasters have affected on the livelihood of the people living in that area.
The change in production and productivity of fruits were also observed. Other impacts of climate change were decline in water level of ponds, wells and streams. Similarly, frequencies of diseases such as cholera, malaria, diarrhoea, typhoid, jaundice, dengue along with increase in number of mosquitoes were found to be increased. To adapt with climate change, most of the people have changed crop sowing and planting time. Similarly, they have used deep tube wells for irrigation instead of shallow tube wells and have maintained the greenery with plantation in their garden. Farmers have also been practicing hybrid seeds, organic and inorganic fertilizers to cope with climate change. The study recommends carrying out more research at local level as the generalized information is not applicable for all situations. In fact, the complex topography and micro-climates in Nepal make the understanding of climate change more complicated. Thus, further studies are required on climate science as there are opposite trends in temperatures within short geographic region which is important to understand.
